Objective:This study aimed to examine the impact of a Stop Smoking Before Surgery (SSBS) program in a health authority where responsibility for surgical services is shared by health professionals in regional centers and outlying communities. Methods: A between-subjects, pre-post mixed method program evaluation was conducted. Elective surgery patients at 2 Northern Canadian hospitals were recruited and surveyed at 2 time points: pre-SSBS implementation (n = 150) and 1 year post-SSBS implementation (n = 90). In addition, semistructured interviews were conducted with a purposeful sample of participants (n = 18). Results: Participants who received information about stopping smoking before surgery post-SSBS implementation were more likely than expected to have reduced their smoking, χ 2 (1, 89) = 10.62, P = .001, and had a significantly higher Awareness of Smoking-Related Perioperative Complications score than those that were advised to quit smoking prior to SSBS implementation (U = 1288.0, P < .001). Being advised by a health care professional was the second strongest predictor of whether or not participants reduced their smoking before surgery post-SSBS implementation. However, there was no significant change in the number of participants who reported being advised to quit smoking before surgery between groups. Conclusion: Providing surgery-specific resources to increase awareness of and support for surgery-specific smoking cessation had limited success in this rural context. Additional strategies are needed to ensure that every surgical patient who smokes receives information about the benefits of quitting for surgery and is aware of available cessation resources.
Introduction
Smoking cessation has been identified as an important strategy for optimizing surgical outcomes. Discussions about smoking cessation prior to surgery can be effective because of increased patient receptiveness due to heightened health concerns and because optimizing surgical outcomes can provide further incentive for stopping smoking. 1, 2 However, the implementation of systematic approaches for preoperative smoking cessation remain challenging, particularly in regional centers that provide services to people in rural communities. For example, one Canadian study found that few patients in a rural setting were completely abstinent prior to surgery and about half were unaware of the benefits of smoking cessation prior to surgery. 3 It is well accepted that brief intervention delivered by health care professionals can increase smoking cessation. 4 Furthermore, preoperative clinics have been demonstrated to be effective settings for promoting smoking cessation among surgical patients. 5, 6 Although, as established in clinical trials, surgical patients who smoke benefit from smoking cessation advice and support, 7 there are few instances where programs have been effectively integrated into clinical practice. This becomes even more challenging when considering implementation where responsibility for surgical services is shared by health professionals in regional centers and outlying communities. 3 Approaches for ensuring surgical patients receive smoking cessation advice and support need to be designed for these contexts.
The Program
The Stop Smoking Before Surgery (SSBS) program was a collaborative initiative that involved the Canadian Cancer Society, BC Cancer Agency, and Northern Health and was prompted by the collective desire to reduce smoking rates and prevent cancer. The smoking rate in northern British Columbia, Canada in 2012 was 24%, 8 substantially higher than the provincial average of 11.4%. 9 This region, covering the northern two-thirds of British Columbia and served by 1 health authority, includes several regional hospitals that serve many outlying communities. The SSBS initiative drew support from tobacco policy commitments in the region, and the desire for optimal surgical outcomes and reducing cancer rates. Overall, the goals of the SSBS program were to (a) increase patient awareness of the benefits of quitting for surgery, (b) increase the number of health care professionals providing brief interventions to support cessation among surgical patients, and (c) increase the number of patients who quit smoking for surgery. In particular, efforts were made to support the involvement of a variety of professionals in supporting smoking cessation and to ensure that resources were accessible to a disperse population.
To encourage and support health care providers in providing information and advice regarding stopping smoking for surgery resources (including "Butt out for surgery" rack cards and posters) were developed and distributed for use in physician and surgeon offices. All health care professionals were encouraged to provide brief intervention following the 5 As (Ask, Advise, Assess, Assist, Arrange) and online training was offered. A letter detailing the 5 As was mailed to physician offices and announcements about the SSBS program were included in a physician newsletter, professional development sessions, staff meetings, and in local media. Stress balls and a discharge brochure to encourage patients to stay smoke free for recovery were provided for distribution to surgical patients. Displays were periodically set up in the hospitals to promote smoking cessation in general and for surgery. In addition, posters and video screens in the hospital waiting areas displayed information about the benefits of stopping smoking for surgery. Finally, new surgery-specific cessation resources with photos and quotes from regional health care professionals were also developed for the online provincial smoking cessation resource (www.QuitNow.ca).
Two northern British Columbia communities were chosen for the focus of the SSBS program: Prince George and Prince Rupert. Prince George is a regional center geographically located near the center of British Columbia with a population of approximately 72 000 people. 10 Prince Rupert, located in Northwest British Columbia, is a port city with a population of approximately 13 000 people. Within these 2 cities, the University Hospital of Northern British Columbia (UHNBC) and Prince Rupert Regional Hospital (PRRH) are regional hospitals that serve patients from smaller, surrounding communities. With 200 beds, UHNBC provides approximately 5700 elective surgeries annually; while PRRH is a 25-bed facility providing approximately 1600 elective surgeries per year.
The purpose of this study was to examine the impact of the SSBS program. Specific objectives were to examine (a) surgical patients' reported exposure to the SSBS program, including being advised by a health care professional to stop smoking before surgery; (b) the program's impact on patient smoking reduction and cessation; and (c) patients' awareness of smoking-related perioperative complications. Patient reactions to and opinions of the program were also examined.
Methods

Study Design
A between-subjects mixed method program evaluation was conducted using cross-sectional surveys and interviews. The study protocol was approved by the University of British Columbia Behavioural Research Ethics Board and the Northern Health Research Review Committee.
Data Collection
Elective surgery patients (≥19 years) at the 2 study hospitals were recruited at 2 time points: pre-SSBS implementation and 1 year post-SSBS implementation. The SSBS program was implemented from September 2013 to Sept 2014 (and ongoing). Patients who had received surgery between December 2012 and March 2013 (pre-SSBS) were recruited from June to August 2013; and those who had surgery between May and August in 2014 (post-SSBS) were recruited from September to October 2014. A Northern Health employee contacted surgical patients (pre-SSBS n = 1767; post-SSBS n = 1349) by telephone to screen for smoking status and obtain patients permission to release their contact information to the researchers. Those who self-identified as a smoker 6 months prior to surgery (21.7% pre-SSBS and 19.6% post-SSBS) and consented to be contacted by the researchers were mailed information letters about the study and called by the researchers 1 to 2 weeks later. Telephone consent was obtained and trained research assistants using a computer-assisted telephone interviewing system subsequently conducted the survey. Of those eligible, 60% participated in the telephone survey pre-SSBS, and 51% participated in the telephone survey post-SSBS.
Semistructured interviews were also conducted with a purposeful sample of participants (n = 18) who completed the post-SSBS survey and consented to be contacted for an interview. Recruitment priority was given to patients who received general anesthetic and reported having quit or reduced smoking. In total, 36 patients were contacted and 18 returned signed consent forms and completed interviews. Interviews focused on experiences prior to surgery, advice received regarding the benefits of stopping smoking, any challenges in stopping smoking for surgery, and recommendations regarding how support for stopping smoking prior to surgery could be improved.
Measures
Advised to Quit Smoking. Participants were asked if they had been advised by a doctor or other health care professional to quit smoking at any time within 2 months prior to surgery (yes, no, I don't know).
Quit or Reduced Smoking Prior to Surgery.
Participants were asked if they were current smokers (yes/no). Those not currently smoking were asked their quit date to determine if they quit during the 2 month period prior to surgery. Current smokers were asked if they had reduced their smoking within 2 months prior to surgery (yes/no). These questions created the variable quit or reduced 2 months prior to surgery (yes/no).
Awareness of Smoking-Related Perioperative Complications.
A measure adapted from Webb et al 11 assessed awareness of the risks concerning smoking and surgery. Participants were asked if "smoking makes the following more likely: slower healing of wounds after surgery, increased risk of infection after surgery, increased pain after surgery, increased complications with the anaesthetic." The response format was a 4-point Likert-type scale ("very unlikely" to "very likely," "I do not know"). Item responses were coded 0 to 3, with "I do not know" also coded as 0, and summed to create an Awareness of Smoking-Related Perioperative Complications score ranging from 0 to 12. Cronbach's α was .841.
Exposure to SSBS Materials. In a series of 10 questions participants were asked if they had learned about the benefits of quitting smoking before surgery from: 
Data Analysis
Data were analyzed using chi-square, general linear models, and logistic regression. Interaction effects between groups and being advised to stop smoking before surgery on dependent variables were assessed. All analyses was conducted using SPSS for Windows (V.22). Interviews were transcribed and coded with QSR NVivo for descriptive content analysis.
Results
Telephone surveys were completed by 240 eligible participants; 150 pre-SSBS (2013) and 90 post-SSBS (2014). An additional 15 participants completed the survey but were not smoking at the time of survey completion and because they reported a quit date earlier than 2 months prior to surgery, these participants were removed from the data set. Participant demographics, smoking history, nicotine dependence, and smoking status 2 months prior to surgery did not differ significantly between time points (see Table 1 ).
Quantitative Findings
No significant differences were found between the 2 groups on smoking reduction before surgery, χ 2 (1, 239) = 0.62, P = .432, and whether or not participants were advised to stop smoking before surgery, χ 2 (1, 236) = 0.14, P = .705. Prior to SSBS implementation, no significant differences in smoking reduction were found between those who were advised to stop smoking before surgery by a health care professional and those who were not, χ 2 (1, 146) = 0.63, P = .801). Those who were advised to quit smoking before surgery post-SSBS were more likely than expected to have reduced their smoking than those there were not advised to quit post-SSBS, χ 2 (1, 89) = 10.62, P = .001). Phi is .346 indicating a medium effect size. Table 2 shows frequencies and percentages of advised to quit and quit or reduced smoking by pre-and post-SSBS implementation.
To assess whether pre-and post-SSBS implementation groups and being advised by a health care professional dif- rank of those that were advised to quit smoking at time point two (80.67, n = 48; 67.08, n = 48) were significantly higher on Awareness of Smoking-Related Perioperative Complications than those that were advised to quit smoking at time point one ((57.52, n = 83), U = 1288.0, P =.001) and those that were not advised to quit smoking at time point one ((47.56, n = 63), U = 980.0, p =.001). Figure 1 shows means and confidence intervals for each group. A majority of post-SSBS participants (57.8%) reported exposure to at least 1 SSBS resource. This increases to 73.3% if health care professionals are included as a source of information and 84.4% if all possible sources of receiving the message (ie, friends and family members) are accounted for. On average, post-SSBS participants received information about stopping smoking for surgery from 2.7 different sources.
Logistic regression assessed whether 7 sources of receiving a stop smoking before surgery message (QuitNow website, quit smoking before surgery stress balls, and other websites had insufficient cases, n < 20) could predict whether or not participants quit or reduced smoking before surgery. A significant model was found, χ 2 = 29.25, df = 7, n = 82, P < .001. Table 3 shows health care professionals and information from a friend or family member as the strongest predictors.
Qualitative Findings
The majority of patients who were interviewed were unequivocal in explaining that surgery provided new or additional motivations for them to reduce or quit smoking. For some, just learning about the benefits of cessation prior to surgery prompted an immediate quit attempt. A 29-year-old patient who was provided with SSBS materials and quit prior to surgery explained,
The evidence in those pamphlets were really motivating and really compelling like to say your healing time is quicker, your risk of infection is lower, all those things are really [important] . Surgery is hard enough for people to deal with -it's kind of like the gross out factor of you know being cut open and it kind of makes you lay low for a while. So just not adding poison to that is a pretty big motivator.
Patients' experiences in receiving advice regarding smoking cessation for surgery varied. Although some patients specifically recalled receiving advice regarding smoking cessation from a health care professional, several were surprised that this was not discussed. These patients explained that they got their information from pamphlets in their doctor's office, friends, and the Internet. After learning of the benefits of cessation independently or only having received advice in close proximity to their surgery date, one patient said, "Yeah, I was kind of surprised as I figured that people would be, you know, really all over the fact that I was a smoker and stuff, but no one really said anything." In some cases, patients indicated they would not have been aware of the benefits of smoking cessation prior to surgery if not for the SSBS materials. Moreover, when asked about how the SSBS program could be improved, several patients simply suggested that physicians and surgeons should be telling patients of the benefits. Interviews also highlighted some important factors in regards to the rural contexts, specifically the value for multiple mediums to provide cessation advice and information. Interviewees living in remote First Nations communities, for example, stressed the important role of health care professionals in supporting patients by providing one-on-one advice, and using questions to check on and reinforce their understanding of the information. Additionally the use of mail as a method to deliver SSBS materials to surgical patients was suggested as a way to ensure that all patients received this information prior to surgery.
Discussion
The evaluation of SSBS program is one of the first reports of efforts to increase surgery-related smoking cessation in a setting where responsibility for surgical services is shared by health professionals in regional centers and outlying communities. The findings of this study point to successes as well as opportunities to strengthen the program.
One year following the introduction of the SSBS program, most participants reported exposure to a stop smoking before surgery message and these came from an average of almost 3 unique sources. This is notable given the lack of population density in the region in which the program was implemented, pointing to the benefit of having multiple partners collaborating across large geographic distances. Receipt of information about the benefits of stopping smoking before surgery from combined sources contributed to a significant model predicting those patients that reduced or quit smoking. Patient interviews further highlight the impact SSBS materials had on some surgical patients.
Comparisons of data collected pre-and post-SSBS implementation indicate no significant increase in the number of patients recalling being advised by a health care professional to stop smoking for surgery, as well as no significant reduction in smoking prevalence before surgery. As being advised by a health care professional was the second strongest predictor of reducing and/or quitting smoking before surgery post-SSBS, the lack of increase in being advised to quit for surgery between pre-and post-SSBS implementation is most likely the reason that we also fail to see a significant change in smoking. More than 40% of patients reduced their smoking but did not quit before surgery showing that patients were motivated, highlighting a missed opportunity and the need for additional support from health care professionals to enable a quit. Previous studies also report that rural physicians do not consistently provide smoking cessation assistance to patients. [13] [14] [15] [16] Our qualitative interviews reinforce these findings in that patients identified times when this advice and support could have been delivered by a health care professional and that they were surprised that it was not.
Interestingly, results indicate that at post-SSBS patients who received a stop smoking before surgery message from a health care professional were more likely than expected to have reduced or quit smoking before surgery, a finding not seen prior to the implementation of SSBS. Furthermore, those individuals advised to stop smoking before surgery at post-SSBS had a significantly higher Awareness of Smoking-Related Perioperative Complications score than both those that were advised, and those that were not advised, to quit smoking pre-SSBS. The importance of health care professionals in providing smoking cessation interventions has been previously reported. [17] [18] [19] [20] The present results suggest that the stop smoking before surgery message delivered by health care professionals as a result of this program may have been more effective than the message delivered prior to the introduction of the program. Providing surgery-specific resources and training to encourage discussion of the benefits of quitting with patients may have effectively supported the inclusion of surgery-specific reasons to quit in those discussions, which may in turn may have encouraged more patients to reduce or quit their smoking.
This study provides additional support that multiple component strategies enhance the delivery of smoking cessation treatments in primary care settings. 21, 22 For example, a theme running throughout interviews was that surgical patients found the SSBS resources to be a motivation within themselves, and these prompted their efforts to reduce and quit smoking. In addition, given that training has been positively correlated with intervention and cessation activities, 23 strengthening brief intervention training for professionals may be particularly important in contexts where access to follow-up cessation support is challenging. Although online tobacco dependence treatment training programs provide health care professionals with access to training regardless of location, the need to improve the quality of these programs has been recognized. 24 For the rural context, patients frequently mentioned one of the most effective ways to increase the delivery of this message beyond interactions with health care professionals was through mailing the SSBS materials to patients prior to surgery. Print materials mailed to patients on surgical waiting lists has been reported to effectively encourage patients to be abstinent for longer durations prior to their surgeries. 25 Interestingly, patients' reports of messages relayed by friends and family were the strongest contributor in a model predicting which patients quit/reduced smoking prior to surgery. As evaluating advice from friends/family was not a goal of the study, rates were not captured pre-SSBS for comparison; however, Webb et al 25 found that more patients reported receiving advice from friends/family after an intervention involving mailing print materials to patients was initiated. It seems likely that friends and family who inadvertently see the messages to stop smoking before surgery become advocates and encourage patients to quit. The present finding also suggests that friends/family could be directly targeted in future as another avenue to better support patients in quitting smoking. More work needs to be done to integrate smoking cessation resources and support as a standard of care for surgical patients at all stages of the surgical trajectory. The present SSBS program could have been enhanced if the assessment of smoking status and support for cessation were integrated into hospital protocols (eg, surgical booking procedures); however, at the time of this study our team lacked an avenue to make such changes within the two regional hospitals. Electronic health systems hold the potential to allow facilities to improve coordinated efforts by ensuring that that all patients are screened for tobacco use, all smokers are counselled to quit, and outcomes are documented. Other systematic approaches to providing information and resources to patients who smoke who are on waiting lists for elective surgery (eg, mailing print materials to all patients) should also be considered.
The study findings need to be considered in light of several limitations. The data were collected retrospectively and varying time frames between presurgery experiences and survey completion may have influenced recall. In addition, smoking patterns were based on self-report. The SSBS program was oriented to encouraging patients to stop smoking 6 to 8 weeks before surgery; as such we did not capture advice patients may have received prior to this time frame (eg, while on waitlists for surgery), nor whether patients were able to maintain their reduction or quit. In this study, we focused on patient outcomes and perspectives related to the SSBS program. Experiences of health care professionals may also be helpful in strengthening surgery-specific smoking cessation.
Conclusion
The SSBS program and the results of this evaluation provide a valuable information about the realities of promoting surgery-specific smoking cessation in regional centers serving dispersed populations. Despite the value of supporting a range of health care professionals in providing advice and support for cessation prior to surgery with training and appropriate resources, other strategies are needed to ensure that every surgical patient who smokes receives information about the benefits of quitting for surgery and is aware of available resources to assist with smoking cessation.
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